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1.0   INTRODUCTION 

The purpose of this contract is to develop a design 

modification to the transmitter/power supply for the Receiver- 

Transmitter Radio, RT-246/VRC and RT-524/VRC.  It is the objective 

of this modification to: 

1) Increase Reliability 

2) Minimize broadband noise and harmonic emissions 

3) Eliminate the high-voltage power supply and vacuum 

tube in the Power Amplifier and Driver Assembly. 

4) Design a low cost conversion kit suitable for 

retrofit by low-skilled personnel. 

This first quarterly report will discuss the design and 

development results achieved during the first 90 days of this 

contract. This includes a discussion cc the Tuner/Driver Assembly, 

power amplifier, power supply and automatic level control. 

1 
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2.0   REQUIREMENTS 

The technical approach is directed toward meeting 

Specification EL-CP0108-0001A, SCN001 and SCN002 in accordance 

with the work statement in section F.2 of the contract DAAB07-75-C- 

0146.  Maximum utilization of existing parts is desirable to 

minimize conversion costs.  These include: 

a) Power Amplifier Heat Exchanger 

b) Fan 

c) Fan power supply 

d) Power Amplifier output tank circuit and tuning 

mechanism 

e) Transmitter driver assembly tuned circuits 

f) Low band low pass antenna filter (FL 401) 

g) All transmitter circuitry up to and including the 

buffer amplifier assembly 

The transmitter output tank circuit and driver assembly 

tuned circuits are retained to achieve the required selectivity 

necessary to limit the transmitter noise to -140 dß below the 

carrier.  Retention of these three tuned circuits is based on 

v;orst case noise measurements at ECOM of -95 dBm in a 30 kHz band- 

width at the output of the existing RT-524/VRC Transmitter Buffer. 

The chart below shows the gain distribution at the worst 

case frequency of 76 MHz and the attenuation of noise ±10 MHz away 

necessary to achieve the noise attenua-.ion requirement. 

2 
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i i 
I 

Noise 
Attenuation Gain 

± 10 MHz @ 76 MHz 

-12 dB 
10 dB 

-12 dB 
10 dB 
10 dB 

-10 
-34 

dB 
dB Total +30 dB 

Net Attenuation - 4 dB 
-95 dB in 30 kHz BW 

Attenuation - 4 dB 
Output Noise (max.) -99 dBm or -144.5 dB 

1st Tunable Filter 
Cascode Amplifier 
2nd Tunable Filter 
Jriver Amplifier 
Power Amplifier 
3rd Tunable Filter 

Input noise (max.) 

♦ 35 W 

It is also essential that in meeting the new selectivity requirements, 
that tracking, with the existing mechanical frequency controls, 
be maintained. 

The requirement to package the modification using the 
existing parts further imposes restrictions on size, module layout 
and heat dissipation. Also to minimize rework and the associated 
costs, counting holes in existing assemblies such as the heat 
exchanger will be used to the maximum extent practical. 
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3.0 DESIGN ACCOMPLISHMENTS 

3.1 Tuner/Driver Assembly 

The Tuner Driver Assembly will utilize the same 

inductuner as presently used in the Transmitter Driver Assembly 

A6100.  The new solid state amplifier will plug into the tube 

socket and mount to the heat sink partition where the tube shield 

presently clips.  A block diagram of the new circuit arrangement 

is shown in Figure 3.1-1 below. 

>- 
XAI/i 

TVHf I 

.117 A"* 

A 
AIC 

OuyPuy 
rt'Heo 

To   PA 

Figure 3.1-1 

It is seen from the block diagram, that the driver 

amplifier is placed outside the tuned circuits.  This was done to 

minimize the potential for oscillation by restricting the gain 

between pins 2 and 7 of the tube socket.  In addition the RF cunent 

through the wiper contact of the second tuned circuit is held to 

a minimum, preventing any deterioration. 

The major considerations in designing the solid state 

amplifier for the tuner are: 

1)   Maintain tracking 

Achieve at least 24 dB of selectivity at ±10 MHz 2) 

from  /c 

3) Stability over  the  entire  frequency and ALC  range 
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4)   Relatively low noise figure 

A cascode-coupled amplifier offers stability and high 

gain with a low noise figure, simplicity in coupling and the 

opportunity to establish gain control. 

FET's were first investigated for use in this circuit. 

Their higher input resistance and low noise figure is attractive 

in this application, however at the power levels required (1 watt), 

the availability of transistors is quite limited.  Higher input 

capacitance goes along with higher power which makes tracking more 

difficult without loss of gain.  It is believed that FET's 

would perform satisfactorily in this application, however the 

availability of bipolar devices and extensive information on 

their operating parameters led to the early selection of these 

devices. 

The input of the cascode amplifier is connected through 

a 5 pF capacitor to pin 2 of the tube socket.  The capacitor in 

conjunction with the base impedance of the transistor closely 

approximates the input capacitance of the original vacuum tube, 

V6101, thereby maintaining tracking. A diode is also connected 

from base to ground, to maintain a zero bias without additional 

loading.  The collector is direct coupled to the emitter of the 

second stage.  The base receives its tias through a divider 

network while the collector is connected through a choke to B+. 

The collector is also connected to the second tuned circuit, pin 

7, through a capacitive matching network.  Capacitive loading at 

pin 7 is also provided to match the tube output capacitance in 

order to maintain tracking. 

Since the cascode amplifier operates at about a 1 watt 

5 
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level, stabilization networks are necessary to prevent subharmonics 

and spurious. These take the form of high frequency loading and 

resistive isolation from the reactive elements of the output 

tuned circuit. 

To maintain the output tuned circuit Q and thereby 

retain the required selectivity, a broadband matching transformer 

was used. This transformer with a 15.5 to 1 turns ratio, provides 

about a 1000 ohm load to the output tuned circuit while matching 

the 4 ohm input impedance of the driver stage.  The transformer 

was made from a K12-20 pot core with an inductive reactance 

matching L6105 which it replaced. 

The driver stage provides an additional 10 dB of gain, 

bringing the output to a level of 5 to 6 watts.  The output is 

matched to 50 ohms through a broadband transformer constructed on 

a 1Z2 balun. With a 50 ohm output impedance, measurements can 

readily be made using standard test equipment. A 50 ohm 2-3 dB 

isolation network is also required in the output to prevent 

interaction and spurious between the power amplifier and the 

Tuner/Driver assembly. 

A schematic of the Tuner/Driver Assembly is included as 

Figures 3.1-2 and 3.1-3.  Figure 3,1-2 shows the modification to 

the A6100 Tuner and Figure 3.1-3 shows the new plug-in circuit. 

Test data taken on the Engineering Model Tuner/Driver Assembly 

is shown in Figure 3.1-4.  The power output level shown is after 

the 3 dB resistor network and into a 50 ohm load.  It will be seen 

in the next section that the RF input power requirements for the 

lower frequencies are substantially less than the 7 watt capability 

of the driver.  This will allow the driver to operate at a lower 

6 
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Tuner/Driver Assembly 

Freq 
MHz 

Pout 
W 

7 

I 
A 

0.8 

B+ 
V 

23 

Pin 
MW 

50 

Input Z 
Ohms 

30 
35 + J8 

35 7 1.8 23 50 34 + J16 
40 7 1.8 23 50 40 + J17 
45 7 1.4 23 50 42 + J26 
50 "7 * 1.2 23 50 48 + J36 
55 7 1.4 23 50 25 - J2 
60 7 1.2 23 50 26 - J3 

65 7 1.1 23 50 22 + J5 
70 7 1.0 23 50 25 + J10 
76 7 1.0 23 50 36 + J22 

Figure 3.1-4 
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current than the levels  indicated in the data.    An impedance plot 

of the broadband output transformer is included as Figure 3.1-5. 

This plot shows only a slight variation from 50 ohms at the low end. 

10 
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3.2   Power Amplifier 

The solid state power amplifier is required to amplify 

the 5-6 watt drive level to 60 watts of RF collector power providing 

a qain of 10 to 11 dB.  This must be accomplished in the minimum 

space available where the vacuum tube (V6201) was located and 

utilize the existinq boat sink to its maximum advantage. 

The initial approach was to use a push-pull amplifier 

similar to the one delivered to ECOM under contract DAAB07-72- 

n-ülr)3.  With the additional loss of the tuned tank circuit, 

about 0.7 dD, and the very limited space available, this design 

was considered not practical.  Newer higher power transistors 

could overcome the marginal power problem but with no decrease in 

space requirements.  More complex heat sink configurations were 

evaluated including the proposed -1- and the U shapes, but the added 

complexity was not considered cost effective. 

The simplest and most direct approach is a single 

transistor mounted to a flat plate attached directly to the heat 

sink.  This transistor would operate single ended class C.  This 

approach is dependent on:  the availability of a transistor with 

sufficient power capability after derating, at least 11 dB gain at 

76 MHz and reliable operation under high VSWR conditions.  Such 

transistors are available from both CTC and TRW. 

The output of the single ended stage must be coupled to 

the final tank circuit.  The high impedance output of the vacuum 

tube allowed coupling directly across the tank.  With a load line 

of only 4 ohms for the transistor power amplifier, it is not only 

necessary to tap down on the tank circuit but to further transform 

the practical tap impedance (50 ohms) to the required 4 ohms.  A 

12 
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broadband transformer was designed to accomplish this.  The power 

amplifier then becomes a single ended broadband amplifier with at 

least 11 dB gain from 30 to 76 MHz.  Such an amplifier has been 

successfully built and bench tested. A block diagram is shown in 

Figure 3.2-1 below. 

Q y tfößML r 

#3 c'v-^ 
jg=J)^ 

Figure  3.2-1 

The output impedance of the broadband power amplifier 

was established at 50 ohms for convenience of measurements and 

to allow the reasonable placement of a tap on the output tank 

circuit.  With the collector operating at 23.5 V, derived from the 

regulator, the load line for a 60 watt single ended class C stage, 

was determined to be 4 ohms.  The transformer impedance ratio of 

12.25:1 was obtained from a low loss broadband design autotransformer 

with a turns ratio of 7:2. An impedance plot for this transformer 

connected to the circuit was measured on an HP 8407 Network 

Analyzer.  The results are shown in Figure 3.2-2.  It is seen from 

this plot that only a minor variation from 50 ohms occurs at the 

lower frequencies. 

The input match to the transistor must transform 50 ohms 

to the base impedance of the transistor.  The J01006 transistor used 

in the engineering model has a measured base impedance of from 1.5 

ohms at 30 MHz to 0.8 ohms at 76 MHz.  An impedance plot with 

frequency is shown in Figure 3.2-3.  Matching this extremely low 

13 
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impedance across the band is difficult since any stray reactance 

when compared to 1 ohm is significant. An impedance plot looking 

into the 50 ohm input is shown in Figure 3.2-4.  It is seen from 

this plot, that a variation of greater than 2:1 occurs in the low 

band.  This wide variation in input reactance causes the driver to 

become unstable in the vicinity of 45 MHz, when connected to the 

power amplifier.  To swamp out this effect a resistive divider 

network is placed in the output of the driver.  Figure 3.2-5 shows 

the inpu': impedance looking through the resistor divider network 

into the power amplifier.  Note that at all frequencies the 

impedance presented to the driver is well within the 2:1 circle. 

Further effort to improve the input  :ransformer would result in 

a better input match and increase the overall efficiency.  Continued 

effort will be expended in this area, 

A schematic of the power amplifier is shown in Figure 

3.2-6.  The resistor capacitor network placed in series with the 

base reduces the tendency to spur when reactive load" are 

connected to the output.  In effect this network reduces the low 

frequency gain of the transistor.  Other techniques were evaluated 

such as shunt loading but found to be less effective.  The 

collector to base series resonant feedback network is designed to 

neutralize the collector to base capacitance at mid-band.  This 

reduces the effect of the output network, including the output 

transformer, on the input impedance.  Since the output transformer 

has its reactance tuned out in mid-band, this isolation prevents 

any tendency to spur at these frequencies. 

• The power amplifier is designed to produce 60 watts of 

RF power over the 30 to 76 MHz band when connected to a 50 ohm 

16 
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resistive load. Figure 3.2-7 shows the data taken on the engineering 

model.  From this data, it is seen that the collector efficiency 

is running over 60 percent for most of the band.  The maximum 

dissipation for the TRW-JO1006 or the similar CTC 2N6369 is 220 

watts at 25"C.  Simulated temperature tests indicate a maximum case 

temperature of less than 1000C. With a thermal resistance for 

this device of 0.8oC/watt, a margin of over 100 watts dissipation 

exists. This is more than adequate even under infinite VSWR 

conditions so long as the current is limited to 5 amps. A current 

limiting regulator is being designed for this application. 

To connect the broadband power amplifier to the output 

tank circuit, it is necessary to locate the 50 ohm tap point on 

the coil.  This was accomplished by using the network analyzer 

connected to a movable tap.  The output loop was terminated In 

50 ohms and adjusted for minimum loss.  The optimum point was 

found to be slightly more than 3/4 turn from ground and with the loop 

tightly coupled.  Insertion loss, return loss and VSWR were 

measured for both High Band and Low Band Coils.  The data recorded 

is shown in Figure 3.2-8.  Selectivity curves were then recorded 

at various frequencies across the band.  Figure 3.2-9 and Figure 

3.2-10 show the family of curves for the Low Band and High Band, 

respectively. 

It is seen from the two selectivity curves that low 

frequency feedthrough is occurring below fc.     At very low frequencies 

the loading from the tap to ground substantially reduces the 

available signal.  Low frequency feedthrough can be reduced by 

decreasing tne coupling between the pickup loop and the tank circuit. 

To maintain the 50 ohm impedance at the tap, the distances to ground 

20 
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would be decreased slightly.  This would also increase the selectivity 

of the output tank and the insertion loss.  Since the insertion 

loss is already somewhat higher than it should be (0.7 dB) additional 

effort to optimize the output tank circuit, the location of the tap 

and the loop coupling, will be applied. 

At this point the Engineering Model Tuner/Driver Assembly, 

power amplifier, output tank circuit and the output low pass filters 

were connected together as shown in Figure 3.2-11. 

/' 

>  - 
Tu/V- -iM^:lH /^ ■/-   ^- _jp4 

Mr: • 

I-H 
v< 

El- 
A: 

Figure  3.2-11 

The reverse intermodulation characteristics were then measured 

using the test setup shown in Figure 3.2-12.  The spectrum analyzer 

was used to compare the relative amplitudes of the interfering signal 

and Lhe resulting intermodulation  levels.  The tests were all 

conducted with the transmitter developing 40 watts of power at the 

load.  This is considered to be the nominal level for actual field 

operation.  The output level of the Boonton Power Amplifier was 

adjusted until an interfering signal, as observed on the spectrum 

analyzer, was 40 dB below the transmitter output.  The level of 

the reverse intermodulation product could then be recorded directly 

from the spectrum analyzer.  All measurements were taken with signal 

levels well within the dynamic range of the analyzer to prevent any 

possible compression. 
HARRIS CORPORATION RF COMMUNICATIONS DIVISION 1680 University Avenue Rochestei N Y 
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The data taken on the Engineering Model is included in 

Figure 3.2-13.  it is seen from this preliminary data that the 

reverse intermodulation levels over most of the band are lower than 

the required 15 dB. At the two frequencies where the performance 

is marginal, the interfering signal is on the low side of the 

transmitter carrier.  Improvement in low side selectivity should 

further attenuate the resulting intermodulation products. 

27 

HARRIS CORPORATION    RF COMMUNICATIONS DIVISION     1680 University Avenue   Rochestei   N Y 



4J 
3 
a. 
a 
o 

o o 
5t «t 

o o oo o o o o o o o o o o 
11 

o o o o 

c 
o 
•r( 

« 
i-l 1-4 

3 4) 
TJ > 
o a 
e ^i 
u 
v 
-p 
c 

CM (N 
vO CO O ^f 

M CM CM i-H 
<N in 
«N CN 

in n \o CO CM r- 
CM CM 

c 
0 

•rH 

n 
rH 

i 

a c 

i 
CM • 

CO CM n r^ CO CM n r^ 00 CM ro r^ 00 CM m t^ 00 CM ^t 00 

a rg n n n ro ^t rt <• <^" in in in in y£> vo vo >£) r» r^ r- 

= ti 

c 

o 
H 
fa 

H 

OJ 

n
t
e
r
f
e
r
e
n
c
 

F
r
e
q
u
e
n
c
y
 

M
H
z
 

CM 00 r^ n CM CO r* ro CM CO r- ro CM 00 r^ ro CM 00 00 ^ 
m CM ro ro ■^ n ^t «* in ^t in in vo in VD vD t- vo r^ r^ 

H 

u 
0)  >i 

■P   M 
+J ß 
-H a; 
E 3 N 
m era o o in m o o m in o o in in o o in in o o vO iX> 
c (U 2 ro ro ro ro ^t 't Tt ^ in in in in vD vO VD VD r~ r^ r« r^ 
ITJ  u 
U   tL: 
EH 

28 

" m" nii'iiuinitfiBli iitfiifri-ffiüfiiiirttÜ 



N 
I 

■ww- it 
WVW- 

/^ V\MA f 

^f-iAAN 

C^-y 

±\{- 

I 
A 

\ 
^ 

1 c 
1^ N 

<t ^ 
p N 

^ 
, \3 

^ 

^ << 

d 
\ x 

^ 

29 



3,3  Power and Control Circuits 

The power supply for the power amplifier will provide 

not only voltage regulation at 24 volts output, but. current 

limiting as well.  This added degree of protection for the power 

amplifier will prevent possible damage during field service or 

under adverse field conditions.  The current limiter will limit 

around 5 amps. Any current in excess of 5 amps will cause the 

regulator to instantly drop the voltage to limit the current. 

When the adverse load is removed, the voltage will be restored 

automatically and normal current provided. 

A breadboard cirjnit has been constructed and bench 

tested.  This circuit is shown in Figure 3.3-1.  Initial data 

recorded on this regulator is included in Figure 3.3-2 below. 

Ein E out Iload 
Volts Volts 

20.7 
Amps 

22 4 
24 22.6 4 
25.5 24.1 4 
28 25.0 4 
30 25.2 4 
25.5 24.2 2.5 
25.5 24.2 3.0 
25.5 24.2 3.5 
25.5 24.1 4.0 
25.5 24.0 4.5 
25.5 3.5 4.6 

<— Current Limit 
set at 4.5 amps 

Figure 3.3-2 

The regulator will be located on the heat sink 

presently used for the existing 700 V plate supply.  The 700 volt 

supply will be removed and the 400 uv fan supply converted to 

silicon transistors. An Engineering Model is being constructed 

at this time for testing with the power amplifier. 

The Automatic Level Control (ALC) will maintain the 

30 
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output power developed into 50 ohms, constant across the 30 MHz 

to 76 MHz band.  This will be accomplished by sampling the output 

power, comparing it to a reference and adjusting the gain of the 

Tuner/Driver assembly accordingly.  The forward power bridge 

used to sample the power delivered to the load will be located 

after the output tank circuit.  This location will allow measure- 

ments which are relatively free from harmonic content (30 dB down). 

The output power level can be changed from high power 

to low power by switching in a different reference voltage for 

the bridge.  This will be controlled by the High/Low power switch 

on the front panel of the radio set.  The power bridge and its 

associated circuitry will be located in the old tube socket 

housing in such ? way that the level controls will be adjustable 

from the top of the radio set.  The series pass regulator which 

controls the collector voltage of the cascode amplifier and thus 

the gain, is located directly on the heat sink next to the Tuner/ 

Driver assembly. 

A circuit has been breadboarded and tested under 

standard test conditions.  The circuit is shown in Figure 3.3-3. 

The loop was closed with the Tuner/Driver assembly, PA, output 

tank circuit, low pass filters and the bridge control circuit. 

Data was recorded with the high power control set for 40 watts. 

Figure 3.3-4 below, shows the variation of power across the band. 

It is seen that there is less than a 0.2 dB mean power variation. 

Frequency    Output Power 
MHz W 
30 39.9 
40 40 
50 37.2 
56 39 
66 40 
76 39.2 

Figure 3.^-4 
HARRIS CORPORATION RF COMMUNICATIONS DIVISION 1680 University Avenue Rochestei N V 
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3.4  Mechanical Packaging 

The mechanical packaging of the solid state design is 

based on the retention of the following components: 

a) Heat sink (transmitter) 

b) Fan and power supply 

c) Output tank circuit 

d) Tuner 

e) Low band low pass antenna filter 

Utilizing the above components the solid state design is packaged 

in the following locations: 

New Design Location 

Tuner/Driver Assembly Same location as A6100 

Power Amplifier Same location as A6200 

Output Tank Circuit Same location as A6200 

Power Bridge and Control Circuitry Same location as A6200 

PA Regulator Transistors on A9400 
circuit on A9000 

400 u\ Power Supply Transistors on A9400 
circuit on A9000 

High Band Low Pass Filter On A9000 

Existing mechanical gear trains, couplings and front panel 

controls will be used in the same manner as before. 

33 
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4.0   CONCLUSIONS 

An RF amplifier has been demonstrated using a single 

transistor in class C operation which develops sufficient power 

across the 30 MHz to 76 MHz band to meet the 35 watt minimum power 

specified.  The design has been successfully incorporated within 

the limited space available and adequately heat sunk to operate 

well within its temperature limits- 

A Tuner/Driver assembly has been designed utilizing 

the existing tuner and providing sufficient gain to drive the 

power amplifier. 

Additional progress has been made on the design of 

the regulators and ALC circuitry. 

It is expected that with the initial integration tests 

starting earlier than originally planned, that any problems 

resulting from these tests can be resolved in a more timely 

fashion. 

34 
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TRWR F SEMICONDUCTORS 

VHF Power Transistors 
JOIOO60. .100-180MHz9100Watts 
Infinite VSWR at Rated Power 
@ 180MHz, 28 Volts 
Diffused, Silicon Ballast Resistors 
All Gold Metal System 
Class A, B, C and Pulsed Operation 

J-Zero-C 

The J01006 is an internally matched NPN silicon VHF transistor 
Its computerized thermal, multicell desien provides optimum heat 
dissipation and operating efficiency Ruggedability and long term 

reliability is guaranteed by unique, diffused silicon ballasting 
resistors coupled with TRW's refractory gold passivated metal 
iza'ion system 

Absolute Maximum Ratings (Tc«sf = ZSt) 
TRWTfp. VCEO Vcrs VlBO Ic Tsig T, 8^ PT@250C 

J010Ü6 35V 60V 4V 12A -65 to 200oC -65 to 200oC 0.88oC/W 150W 

'See graph on Page 2. 6« vs Tc«sf 

Electrical Characteristics (TC«SF = 25°C), 100% Tested and Guaranteed 

Symbol Chmcterittlcs Test Condltloni Value 

VEBO Emitter Base Breakdown It = 5mA 4Vdc 

Vets Collector Emitter Breakdown lc = 100mA 60Vdc 

Veto Collector Emitter Breakdown Ic = 50mA 35Vdc 

ICES Collector Emitter Cutoff Current VCE = 25V 10mA Max 

h» DC Current Gain IC=1A.VCE = 10V 20-150 

Cn», Collector Base Capacitance VCB = 28V,I= 1MHz 200pF Max 

Pgam 

Power Output 

Power Input 

Power Gain. dB 

VCE = 28V, f = 1 TSMHz 

100W 

20W 

7dB Min 

1 Collector Efficiency VCE = 28V, f = 175MHz 60% Typ 

VSWR Mismatch Tolerance 
VCE =28V.W = 100W, 
1 = 175MHz 

00 

hat Saturated Power Output VCE = 28V, f = 175MHz 125W 

•US Patern#3,712,006 
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Figure 1. J01006 Narrowband Test Circuit (100-180MHz) 

I I    k 1   ♦ 
T   T     ^ 

:X-1 ^l- 

iTT J. Y 
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i 
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c. 8 60pF ARCO Cü 350pF UNELCO 

C: 3 35pF ARCO CM 300pF UNELCO 

C' 30pF UNELCO D. DSR5050 
C» 79'0' 1000pFUNELC0 Li 5 turns. 0.125" diameter #22AWG 
Cs 110pF UNELCO i?» 3 Fernte heads 
Ct 120pF UNELCO R- 12Q 
Cs 40pF UNELCO Ti 0 075' diameter semindged 10Q co ax 
C'? 2btif Electrolytic T? 0 075" diameter semindged 25Q co ax 

Figure 2. JO1006 Broadband Test Circuit (100-160MHz) 
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2N6369 • 80 WATT 

(BM80-28) 

S* 

M 
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a» 
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175 MHz «28 VOLT RF POWER TRANSISTOR WITH INTERNAL MATCHING 

GENERAL DESCRIPTION-Thi» device is specifically designed for broad- 
band high iHwer VMF operation providing 80 watts of RF power output from 
a 2H volt supply and operating over the frequency range of 7l)-220 MHz. 

FEATURES 

• SHT.mOR   mVKR  PKRFORMANCK  FROM A 28 VOLT SIPPLY. 
• MAXIMIM   RELIABILITY   DIE   TO SINGLK  CHIP rONSTRl€TION. 
• SPECIFICALLY DESIGNED FOR BROADBAND 28 VOLT OPERATION 

COVERLNC. THE FREQIENCY RANGE OF 7()-220 MHz. 

• Gl ARANTEED TO WITHSTAND ö:l VSWR AT ALL PHASE ANGLES 
WHEN  OPERATED AT RATED POWER AND SIPPLY VOLTAGE. 

• DEAL FOR ISE IN LINEAR APPLICATIONS REQI'IRLNG OPERATION 
IN Cl^SS AB DIE TO IMPROVED FORWARD BIASED SAFE AREA. 

• MAXIMIM BANDWIDTH DIE TO LOW Q INPl T MATCHING. 
• EXCELLENT   FOR  HIGH   POWER COMBINING WITH  THE MINIMUM 

NTMBER OF DEVICES. 

J36  A | 
NOTE 206 • 
MX OMENSKttS IN 
INCHES 
ALL LEADS 5 MILS * 
THICK 

220-230 

cäÜEE&iJ 
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COMMUNICATION TRANSISTOR      2N6369 

ELECTRICAL CHARACTERISTICS 

ABSOLUTE MAXIMUM RATINGS 

MAXIMUM TEMPERATURES 

Storage Temperatures 
0|>erating Junction Temperatures 
Lead Temperature (Soldering ft seconds time limit) 

1/32" from Ceramic 

MAXIMUM POWER DISSIPATION (Note 1) 

Total Power Dissipation at 25 C Case Temperature 

MAXIMUM VOLTAGES AND CURRENT 

BVCES Collector to Emitter Voltage 
BV EBO Emitter to Base Voltage 
LVQEO Collector to Emitter Voltage 
IQ Collector Current 

ELECTRICAL CHARACTERISTICS (25 C unless otherwise specified) 

BM80-28 

-65! C to + 20fr C 
20OC 

260 C 

220 W 

60 V 
4 V 

33 V 
20 A 

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

POUT Power Output (Note 2) 80 WATTS f=175MH2, Vcc = 28 V 

; PIN Power Input (Note 2) 
(At Rated Power Outl 

15 WATTS f= 175 MHz, Vcc = 28 V 

'/ Collector Efficiency 
(At Rated Power Outl 

50 60 % fz 175 MHz, Vcc-28 V 

; ZIN Series Input Impedance 1.0+j2.5 OHMS At rated output power and 
frequency 

Series Load Impedance 2.2 + jO OHMS At rated output power and 
frequency 

: CCB Collector to Base 
Capacitance(f- l.OMH?) 

200 pF VCB = 28V,IE=0 

:  LVcEO Collector to Emitter 
Voltage 

35 VOLTS lc= 50 mA, lB= 0 

i BVEBQ Emitter to Base Voltage 4.0 VOLTS lc = 0,lE = 5 mA 

1 BVCES Collector to Emitter 60 VOLTS lc- 20 mA 

NOTES 

1. This rating gives a maximum junction temperature of 200s C with junction to case thermal resistance of O^C/watt. 

2. Values measured in 175 MHz test amplifier (Fig. 1). 

175 MHz •TEST AMPLIFIER (FIG. 1) 

&- 
C2     u 

Jfa CI.CZ.CJ.CA - ELMENC0 TYPE 404 

C5 - 2*0 33 pf UNDERWOOD  ELECTRIC 

C6 - 68pf UNDERWOOD ELECTRIC 

C7 - 001 DISC CERAMIC RMC TYPE JF 

C8 - Oufd 50VDC SPRAGUE TEI304 

C9 - 50üpf UNDERWOOD ELECTRIC 

CIO- 047 ERIE RED CAP TYPE 8I3I-I00-65I-474M 

RFCl.flfCZ- OZZuh NYTRONICS INDUCTOR TYPE SWD^LZZ 

LI -   2-1/2 TURNS #16 3/8 " I D 

C54= 

rm J   C7_lC8lC9l U0       L5 ■ "♦•-*-■+ 

/ / 

+28 V 
-o 

^RFCI 

L2 - I » IM"« 10 MIL COPPER STRAP 

L3 - l/2"xl/4umOMIL COPPER STRAP 

L4 - I-I/2"*»« HAIR PIN COIL 

L5 ■ 6 TURNS 4*18 ON 3/8" 1.0. 

Rl  - 100 l/ZW RESISTOR (CARBON) 



COMMUNICATION TRANSISTOR     2N6369 
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